An 18-year-old gelding Thoroughbred was referred to Virginia-Maryland Regional College of Veterinary Medicine for evaluation of anorexia, pyrexia, chronic weight loss, and a distended abdomen. Three years previously, this horse was diagnosed with acute septic hepatocholangitis based on physical, bacteriologic, biochemical, and histopathologic findings. Streptococcus viridans was isolated from the liver biopsy samples. Treatment included intravenous fluids, B vitamins, and antibiotics. The horse recovered and had normal blood chemistry and complete blood counts within 5 months of this episode. After recovery, the horse developed intermittent dermal photosensitization involving the lightly pigmented skin of the distal hind limbs.
sociation with a multiloculated, encapsulated, cystic 81.82kg mass within the intestinal mesentery (Fig. 1) . The mass was cavitated and contained 5-7 liters of red fluid admixed with gelatinous tan material and blood clots. The capsule was thick, firm, and white and composed of variable amounts of fibrous connective tissue, which surrounded and encapsulated many of the enlarged, swollen mesenteric lymph nodes. Numerous fibrous adhesions extended from the capsular surface of the mass to the serosal surface of loops of both the small and large bowel.
The bilateral subcutaneous preputial masses were approximately 2 ϫ 3 ϫ 6 cm and were multilobulated, firm, and red. On cut section, each had prominent large-diameter blood-filled channels. Each mass extended through its respective inguinal ring and slightly into the peritoneal cavity. Other abnormal findings included hepatic atrophy and congestion. Several capsular scars were present on the spleen. The ventral caudal lung lobes were congested, and focal lobular atelectasis involving 30% of the anterior ventral lung lobes was apparent. Adrenal cortical nodular hyperplasia was present bilaterally.
Sections of lymph node and fluid from the lumen of the abdominal mass were cultured for bacteria. Corynebacterium spp. were isolated from both samples.
Sections of the mesenteric mass, adrenal gland, liver, lung, heart, lymph node, kidney, thyroid, skeletal muscle, sciatic nerve, small intestine, spleen, stomach, spinal cord, and brain were fixed in 10% formalin and processed for routine histopathology. Light microscopy of the abdominal mass revealed central coagulation necrosis with accumulation of fibrin, red blood cells, and eosinophilic protein-rich fluid (edema). Granulation tissue surrounded these cystic areas and in several sections, there was a monomorphic population of neoplastic spindle cells arranged as interlacing sheets and whorls (Fig. 2 ). These cells had small, elongate, vesicular nuclei and scant, lightly eosinophilic cytoplasm. Supportive stroma was minimal. Mitoses were present at a rate of 0-1/ 100 neoplastic cells counted. Multifocal, acute hemorrhage was also noted within the neoplasm. The bilateral preputial masses had diffuse, moderate follicular and paracortical lymphoid hyperplasia, plasmacytosis, and multifocal hemosiderosis, consistent with lymphoid tissue. Other abnormalities were limited to mild hepatocellular cholestasis, hepatic sinusoidal fibrin thrombi, vascular mineralization in the basal ganglia, lumbar spinal cord ventral tract axonal degeneration, lymph node histiocytosis, and pulmonary congestion and edema.
Special stains (periodic acid-Schiff) failed to reveal glycogen in the cytoplasm of the neoplastic cells. Immunohistochemistry revealed strong positive staining of neoplastic cells for smooth muscle actin ( Fig. 3 ), desmin ( Fig. 4 ), and Electron microscopy of formalin-fixed, paraffin-embedded neoplastic tissues ( Fig. 6 ) revealed spindle to polygonal cells with distinct plasma membranes that lacked an external lamina. Small numbers of collagen fibrils were scattered in the surrounding extracellular matrix. The cytoplasm contained small amounts of rough endoplasmic reticulum, few mitochondria, small numbers of microfilaments with occasional focal densities, and a few subplasmalemmal densities that occasionally apposed each other to create desmosome-like structures between cells. Nuclei were prominent and oval to elongate, had marginated chromatin, and occasionally were contracted. These features were considered consistent with neoplastic cells of myofibroblast or smooth muscle origin. A diagnosis of sarcoma with myoid features was made.
Based on immunohistochemistry and light and electron microscopy, sarcoma of probable myofibroblast origin was diagnosed. Additionally, leiomyosarcoma, inflammatory myofibroblastic sarcoma, malignant fibrous histiocytoma, and the equine correlate to human gastrointestinal stromal cell tumor were considered.
Myofibroblasts are large, spindle-shaped to stellate cells with round to oval nuclei, prominent nucleoli, and abundant acidophilic and fibrillar cytoplasm with long extensions. 14 Myofibroblasts are found in normal and injured tissues, in proliferative nonneoplastic lesions, and in neoplasms. 14 The term myofibroblast has been used specifically to describe fibroblasts that proliferate in granulation tissue and are known to contain smooth muscle actin but not desmin or myoglobin during the first 30 days of wound healing. 8 Occasionally, desmin expression is seen in myofibroblastic cells in more chronic wound healing and in neoplasms. 8 The neoplastic cells in this case stained for vimentin, desmin, and smooth muscle actin, as has previously been reported for neoplastic myofibroblasts. 1, 5, 9 Electron microscopic features such as intracytoplasmic microfilaments and electron-dense bands running parallel to the plasma membrane are consistent with myofibroblasts or smooth muscle cells. 8 Criteria used to diagnose this neoplasm are similar to those used in human cases and include vimentin and actin expression, the finding of bundles of electron-dense myofibers running parallel to the plasma membrane, and intracytoplasmic microfilaments. 8, 14 Myofibroblastic sarcoma is rare in animals. The only reported myofibroblastic sarcoma in domestic animals originated at the site of a rabies vaccination in a cat. 8 The tumor was described as having plump spindle cells with abundant cytoplasm and centrally positioned round nuclei with multiple nuclear folds. 8 Mitotic figures were common, and collagenous matrix was minimal. 8 Immunohistochemistry typically reveals positive staining for vimentin, 14 actin (both muscle specific and smooth muscle), 14 myoglobin, 1,14 and desmin. 1, 8, 14 Keratin, desmin, 1, 8, 14 and epithelial membrane antigen staining can be variably positive in myofibroblastic neoplasms, but these tumors are consistently S-100 negative. 7 In human beings, inflammatory tumors represent a hetero- geneous group of unusual pseudoneoplastic lesions that appear to encompass a spectrum of histopathologic features ranging from plasma cell-rich lesions to those dominated by myofibroblasts. 14 In human beings, inflammatory myofibroblastic tumors (IMT) are rare, benign lesions that mimic, clinically and radiologically, malignant tumors, especially sarcomas. 2 The lung and mediastinum are the most common sites of IMT development in all age groups, 2,13,14 but 74 cases of abdominal or pelvic IMT have been reported in patients Ͻ15 years of age. 2 The primary site of these tumors, particularly when situated in the pelvic or abdominal cavity, may be difficult to establish because of locally invasive growth patterns. 2 The majority of these myofibroblastic lesions have followed a benign clinical course. In a limited number of patients, myofibroblastic lesions have behaved aggressively, but there are no reports of metastases. 1, 13, 14 The etiology is unknown. Some have postulated a postinflammatory or posttraumatic process, but no identifiable precipitating factor (infection, trauma, previous surgery, radiation therapy, or neoplasia) is consistently noted. 1, 13, 14 Malignant fibrous histiocytoma is a neoplasm with some features similar to those described in this case. Smooth muscle myosin, which is more primitive in its differentiation than skeletal muscle myosin, is widely distributed in tumor cells showing myofibroblastic differentiation, in some variants of malignant fibrous histiocytoma. 12 Smooth muscle origin (leiomyosarcoma) must be considered because of the immunohistochemical findings of positivity for desmin, vimentin, and smooth muscle actin in this case. The electron microscopic findings are also consistent with myoid differentiation. Leiomyosarcomas have been previously reported in horses, but the primary origin was de- termined to be rectal, small intestinal, or gastric. 3, 4, 11 Smooth muscle of a mesenteric vessel might be the origin of the mesenteric mass in this case. Although smooth muscle cells typically stain for intracytoplasmic glycogen, this feature was not documented in this case. Additionally, differentiation between alpha smooth muscle-positive myofibrosarco-mas and leiomyosarcomas has been determined by fibronexus cell-matrix junction identification on electron microscopy and fibronectin staining by immunohistochemistry. 9 The term gastrointestinal stromal tumor is used in human medicine to designate a set of nonlymphoid mesenchymal tumors that arise from the wall of the gastrointestinal tract and may have features of smooth muscle, nervous tissue, myofibroblasts, and/or undifferentiated mesenchymal cells. 10 Human gastrointestinal stromal tumors may have immunohistochemical and electron microscopic findings similar to those described in this horse. In contrast to some reports, the neoplastic cells from the horse failed to stain with CD34, a marker for endothelial and hematopoetic cells that is typically positive in the human gastrointestinal stromal cell tumors. The clear demarcation of this mass from the gastrointestinal tract is not consistent with the typical presentation of these tumors in humans. Canine forms of gastrointestinal stromal tumors include leiomyomas, leiomyosarcomas, neurofibrosarcomas, fibrosarcomas, and ganglioneuromas. 10 In 1 large study of dogs, a proportion of gastrointestinal stromal cell tumors stained positive for vimentin, S-100, alpha smooth muscle actin and desmin. 10 The diagnosis of gastrointestinal stromal cell tumors has been confirmed in 7 horses. 6 All these tumors were associated with the intestinal wall or serosa and had positivity for S-100 and smooth muscle actin. 6 Negative staining for glial fibrillary acidic protein, desmin, and von willebrand factor were also noted. 6 Patterns of differentiation in these horses were myogenic, neurogenic, a combination of both, or primitive mesenchymal cell differentiation. 6 In this case, the horse presented with significant weight loss and a solitary mesenteric intraabdominal form of spindle-cell sarcoma with muscle differentiation. The primary site of origin of the tumor was not determined. A vessel wall in the mesentery or a portion of the muscular wall of the intestine are considered potential sites of origin. There was no evidence of metastatic disease, despite a long clinical course. Immunohistochemical evaluation showed positivity for smooth muscle actin, desmin, and vimentin but not for S-100 protein. This finding is supportive of myofibroblastic or smooth muscle origin. Electron microscopic findings of neoplastic cells with features consistent with muscle differentiation further supported this contention. This report adds to the paucity of reports of sarcomas of myofibroblastic origin in the veterinary literature and appears to be the first report of mesenteric spindle-cell tumor with muscle differentiation in a horse.
